Mitochondrial dysfunction is an early indicator of doxorubicin-induced apoptosis.
Generation of reactive oxygen species and mitochondrial dysfunction has been implicated in doxorubicin-induced cardiotoxicity. This study examined pro-apoptotic mitochondrial cell death signals in an H9C2 myocyte rat cell line and in isolated rat heart mitochondria exposed to doxorubicin. Mitochondrial and cellular viability were assessed using an MTT viability assay (formazan product formed by functional mitochondrial dehydrogenases) and calcein AM dye (fluoresces upon cleavage by cytosolic esterases). Mitochondrial dysfunction followed by cell death was observed using nM concentrations of doxorubicin. Significant doxorubicin-induced cell death was not apparent until after 6 h following doxorubicin exposure using the calcein AM assay. The involvement of apoptosis is evidenced by an increase in TUNEL (terminal (TdT)-mediated dUTP-biotin nick end labeling)-positive nuclei following doxorubicin treatment. Furthermore, doxorubicin administered to isolated mitochondria induced a rapid increase in superoxide production, which persisted for at least 1 h and was followed by increased cytochrome c efflux. In addition, caspase-3 activity was increased with doxorubicin administration in the H9C2 myocyte cell line. An oxidant-mediated threshold of mitochondrial death may be required for doxorubicin-induced apoptosis.